[Experimental development and rationale for a renal decellularization protocol with subsequent comprehensive assessment of the biological scaffold].
Chronic renal failure (CRF) is one of the most challenging problems of contemporary medicine. Patients with chronic renal failure usually need renal replacement therapy as either hemodialysis, peritoneal dialysis or a kidney transplant. The latter is the most promising option for end-stage kidney disease. However, the shortage of donor organs, the complexity of their delivery, the difficulty in finding an immunologically compatible donor and the need for lifelong immunosuppression triggered advances in modern tissue engineering. In this field, the primary priority is focused on developing bioengineered scaffolds with subsequent recellularization with autologous cells. Using such constructs would allow for solving both ethical and immunological problems of transplantation. The aim of this pilot study was to develop a new method of renal decellularization using small laboratory animals. The study investigated the morphological structure of the obtained decellularized matrix and quantitatively tested DNA residues in the resulting scaffold. We proposed a new biophysical method for assessing the matrix quality using the EPR spectroscopy and conducted experiments on the matrix recellularization with mesenchymal multipotent stem cells to estimate cytotoxicity, cell viability and metabolic activity. The obtained decellularized renal matrix retained the native tissue architecture after a complete removal of the cell material, had no cytotoxic properties and supported cell adhesion and proliferation. All the above suggests that the proposed decellularization protocol is a promising method to produce tissue-engineered kidney constructs with possible clinical application in the foreseeable future.